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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a chemical sensor having high 



selectivity with respect to specimens and having high operation stability. 
SOLUTION: Comb-shaped electrodes 60 are formed on the glass substrate 50 
of the chemical sensor and a fine particle film 70 is accumulated on the 
electrodes 60 to cover the electrode structure. The fine particle film 70 is 
formed by mutually joining fine particles 30 by linker molecules 10. Each of the 
linker molecules 10 has at least two linker units joined to the fine particles and 
at least one selection unit generating the interaction with specimen molecules. 
When specimen molecules are exposed to the chemical sensor, a current flowing 
through lead wires 80 changes and the change of the current is detected by a 
detector. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of Final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 

http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAf9aajzDA4142286 2006/04/26 



15.09.2004 



B EST AVAILABLE COPY 



(19) e*@#ff/r (JP) 



™ & W 4# S & * (A) 



(ll)^fFffi^lBS^ 
#112002-228616 
(P2002 - 228616A3 
(43)£ffiB ¥i£l4^8 3140 (2002. 8. 14) 



(51) IntCl. 7 
GO IN 27/12 



27/04 
27/22 



F I 

G 0 1 N 27/12 



27/04 
27/22 



7-73-r(##) 
C 2G046 
A 2 G 0 6 0 
B 
D 
A 

mxmnm* ol i± 25 m 



(2i)ms#^ 


<&m200\ -379139C P2001 -379139) 


(7DBMA 


598094506 










(22)m^H 


^JS13*12^ 12 B (2001. 12. 12) 














<31)«5fe*fc£3B#^ 


0012714 9. 3 






(32)«5fcB 


¥j£12^12£ 12 B (2000. 12. 12) 








gfcWftfftf (EP) 


(74)ftSA 


100067736 








#H± S (^2£) 











(54) mm<n&m it^t>^ fc^>vvm^mBtxm&mj5m 



(57) 




(2) 1^2002-2 286 1 6 

1 2 

*£T*tt3Mz>U". 5C i*««irSIIWOI 1 7JSIW014©l»rti* 1 

aswKttdr * ?>ci -r sa)#si 1 isi&ott^ [ft 1 ] 
■fe>ifp •'-*. 

X x 
-C- -CX 2 - -CX 3 ,~C- -N- ,-N-Hf- .-N-N-.-NQa, 

-n(o)-.-s- -s-s-,-s(o)- -SO z -,-S03-.-OS03- r -0-, 
-C(0)-,-C(0)0- ( -G(0)S- t -C(0)N< > >NC(0)N<, >N-C(0)0-, 

o 

)N-C-N-<, )N-C(S)-N<, )N-C(S)-r|l-N< > -C(0)-N-N<; 

-S0 2 N<,-SO2~N-N<,-SO 2 -N-N-C(0)~, >N-C(0>-N-N-C(0)~, 

> N -C<S)-N-N-C<0)- 
O 

-p(0)<^ t |~ C ~,-CN,-SCN i -NCO i -NC -P<,-P(0)< .-0-P< Q _, 

-o-Ko)<°~, -o-^i-o 



*.[I»*3H3-} ±Mmvt^~? b<D$£&Um*, 9-* 
[»*3B5-] JbBW?:*--* Hi, «T©ffc£K ({I 



[■rasa 6] ±Eai*?A-y ni, 7^ Firsac ^ia«K^t^*fe>if- 

i*^irSlll3CTl'75M«^5©^rn*=»1398B [f«^8 ] ±IE >#-^i~ * Hi, «T<Dfb¥» 

[»«3i7] ' icy is*-*-? nt[ 5fa»r*« i7iM»#«7©^rft* i^iafgo{t^-fe>if 0 

-s- -s-s-, -SO3-, ~oso 3 -, -N( f >n-c(nh)-nC-nc,-p<, 

-P(O)< ( -P(O)(^",-O-P03<,-OH f -C(O)0- r -C(O)-.-C(Q>N<, 

o- 

-Si-0- t -C(S)SH 
I 

O- 



[8*3399 ] ±fB U JziBillR^ ? h 

±gS&m.3*~v Hi, JJHHR:*-* HOffr&OfcifB 



JbEIK*-? Hi. ±IBJgm^^^ HcJ:-or±iESi 



(3) 



m i ibm&imQ ©u-r*aa> i JHBt£©fb^-fe>i?-. 
tm?m 1 1 ] ±%tf'sm3-~"j *ts^. iam 

1 Offl<Ds£SJI^£*T£7;l<+U'>g > 57!;S10<I 

TiS 1 8 {I©s£«lI^£W-r £5r§i£S© 5 %<D'J>U < 
£fei-o-e$>r). 

±IHT;l'+U>S®ii > ^< £fe 1 o©CH 2 if 
/X«x ^-;i<gK: J: r>xW£kZh.x^x fe 

4>& < £ fe 2 o©±IBX7--JURO*/Xtti r^-^g 10 

«; ^>i£^£ifj£-tsc£#-et. 

N, O. SXttS i /fw^^if^fc < £fe 1 o©^a 
±fB«tt. 'PU < £ fe 1 -?©7kSSfH^ 1 7!>S 5 ffl© 

it*]i i o ©o-rn* 1 5fBfg©{t^-fe>-9-o 

[it*a 1 2 ] ±IB3SJ)?a- •? V «. T 5 F3t"C$> 
9. 20 
JhiSP^^.-f Mi. tKS^MT. «a^>I^, lftS 
6<i©^M^WrST;L-*;i'S. tFo+->i, r 

5 1 <l©^«M^^-r 57^3 

JblBSei^ ^,HJ, y * - u n ^ 

i i©u-rn*>iJfiaig©{t3Mz>-9\ 
tit*s 13] ±ta >; >*-^«> 4>ft < £ fe i •? 
©7 5^iii/<ar5 ^^st^^^t? c £^#®£ 

T S St 1 ttSft^ 12©l,»fn*l msmcoit^ 30 

[ft*li4] _hey Htftfb^fj, v 

tffoy-iVls^ ^^n>'T->X«^i 7 ^A©^S©iJ> 
&< £ fe 1 C £*#ffi:£T-5»fS*S 1 TSMft* 

mmM is] jitB y >*-^f«. ^jsrdvxw: 
mi 4©^rn^i^iBtg©^t^^>-!t„ 

[ fS5|SI 1 6 ] Jhf BSMMHi . ^JS^M^-c * £ C £ 40 
£^£-f *>mmM 1 7!)M«#3I i 5 ©^W lSfi 

«&Mb^-fe>-y. 

[f§3Sil7] ilB^Jljae^tt. Au. Ag, P 
t, Pd. Cu, Ni, Cr, Mo, Zr, Nb, Fe 

X(J^-ft6©ffi^-l±©5 *>©^& < £ 1 "?%^t?C £ 

£1$Si!£-r3ff3jail 6IB«£©{t^-fe>-9-o 
[ W#S l 8 ] _hf B$&T-« . ^#«a-7-T* & £ t 

£?r#^£-rSi«^17bMIS3j?3ll 5©t^-rft*»i:>i 

lB$g©{t^-fe>-9-„ 

Cif*31 1 9 ] ±E¥3WttMmt, I I /V I *m 50 



^ 2002-228616 
4 

<*Xfil I i/V¥«#£^tfC££m£t-£fif*JI 

1 8fBtS©-fb*H2>-y-„ 

' [ft*^2 0 ] ±fB^&T«, iSMST-r*5C 

£*itm£-r-sif^i^Mft^i 5©^-rn^i^ 

IBtg©{t^-fe>-9-„ 

[ft*JI 2 1] $>t& < £ fe 1 ■o©?&»T-&iy £ 4>ft < £ 
fe 2 -o© y -*H\ Xte'Jste < £ 2 o©a^S 
£ fe 1 o© y lsij—ft+frht£h C i^Sli 

-rsft^gt i 7smmmm2 o©^-rn*> 1 niats©^ 
imm 2 2 ] in*]® 1 nmmxm 2 1 ©^rti^ 1 

3IlBiE©fb^-fe £fEM-T >^©{^SS^ffi-c 

s^asi^-^s^^tt ^fc&tcas^-B^b-r 51 

g£, 
g£. 

±fBa&^-)l±{C2 Wfgli^b < U^^f4©U 
i±SXg£. 

§e«:±iBSs&^-)i^ii«2-ti-. -en?r±SBy>^-^ 
ttMni ©J!©$ffiH^ £f§-^ s -a- 5Xg £ . 

t-£ ^sa«:«a§ -s ^xfi£ sci r 

m^m 2 3 ] n^e 1 nmrn^m 2 1 ©t^-rn*^ 1 

monism. 

m> jus^-fe^x, «m. tm> 

2 3fBiS©^ft^ffl^. 
[0 00 1] 

[0002] 

> ^^^Rcx/xii^w^i*©*^* 5 ^ 6 nr t> 5 . 

fi£*©»ffrmi5tt. a^©^Kot,i-r, ppbfK 

«-en£iT©®t» u^;u-c^aj-r -5 c £*^-r * £ fe© 
©/c«t>. »W(c««^m^* 5 ^£S^. — flatc 



5 

[ooo3] c<d£>? t^nmmopim^m^kt^tc 

[0 0 04] ^4b\ ^J^tfAp n pM^C^^>p a 0 ®^^ 
[0 0 0 5] 

co j: 5 Bw>««aastt, <fc o x 

[0 00 6] fflittf . Lonerqane>«, ffc3a»«C2*UT 

ISK<D£> ^ ? y ^fitSSCCoii 

Tfg^UTl^ (M.C.Lonerqan et al , Chen. Mater., 
1396, 8, 2298-2312) „ CCDt&tii&liCm^htl&X-tf 

[0 0 0 7 ] {t^Hz>1f 

y v«^(D»««: 2 3fc(D^IS y - F»«K 9 

[00 0 8] ±E-fe>**^CD5U (-te^l^J) * 

[0009] *fe>wij^:ffli^6n^>a^cD^y v« v a 

l£tt|T&C (B.J.Doleman et al ., Anal .Che 

m. 1998, 70, 4177- 4130) . 
[0010] £/c, Sotzing6tt> &fatm<DT 5 

iiigicw^ct^ts^^>^7 z y 

T^y^ffiiaSCCOt^T^SLri^ (G.A.Sotzinq et 
al., Chem. Mater., 2000, 12, 593-595) 0 CCt, 

*-^>^^ y y ^ y >«^»cd# y vtacc 
[ooin c©a^co#y ^fficc*a»i3&JBft*-r s 



4) 49H 2002-228616 

6 

bri^ (S.D.Evans et al . , 3 .Mater .Chem. , 2000, 

s, 183-188) . m&m<D&wt£<k^xn*/®*mm / ? 

10 T &<£HCSg-C£>& 0 

[0013] co^ft-cii, a^TOosffitcassflisas" 
mstezctic^mt+mmzmmTZo ceo 

*«OSarc[)»«*B, 10" 6 -10' 2 (Q" 1 

[0 0 14]. Sfc, co-ff«g»<DttSOC|£Dr, 

[0 0 15] ttte. c^efc^t, y 

[0 0 16] CCC, WO96/07 48 7-^©HJif 

«-3tiT^s. ccr, 2#ffitty>*- 

y>*-»^cD»i<Dj^s*a«t5JS3-&rs 
y^b7/i/*^7>ty 1 uxm 

[0017] 5fc«: % aSSr^atft-T-co^RCCftas^, 

40 [0018] c <D&mfc¥~fefc<DmmxT ? ?t 2 w«e 
[0019] y >^-t>^«, isattx«»ft* 

0, y>*-flHF<b«^ttK4«jaT5*:«)«: v 

i t 9 - y t>^^t-w y irffl 
50 mtm* i fetii*?z>'te>yt bxoms&i&Mztix^ 



C5) 

7 

[0 020 ] WohltienSO'Snowii. 

y 2 7 * £ - b =y >*mcm-D < 3 o -Y FtK^JI - 
i^<*-#«©{b^>1f£iI#feUTl,>.5. (H.wohltien 
andA.W.Snow, Anal .Chem. , 1998, 70, 2858-2859) „ 

Sfc/J^feBc^JSSftS. W«^©t£fl^«K:«13*iS 
tt, {ft;i«hJU:£>^h5#adx^P>^©^1£ io 

[0 02 1 ] Sfc. W099/2 73 5 7^©HJ3jSffl#& 
EWSlBfcHU SM4^IS£*«3tf£C.fc{CJ:S{b^-te> 

[0 0 2 2] c<D&ffi-ete, ft-rMfrfty-bTfr*}^ 

x Kit. j; o r @3Efb3 ntc&Skft-T-Z^isimic 
mk?m.WlC&'&LtcTJl*)V7-*--Jl'V tils F© — SP 

y. mwL*mm$z>. 

[0 0 2 3] USSflJi 1, 8 -^-d'^^^^^- 

[0 0 24] C©afBtC*jl.»-Ctt. -fe>-^©®s 
£^tL -5 fc&(C 'J # > Ft' x ;Ut^& o fcWIigSSrSA 30 

<£?*>tti>tC. ffe^©-ff|gS*5 a®*©®3t{c® L- tc 

ma^mu&tm. «*©«BgS£^-r£c 

Sfctc. St^©^#3^yjy> FVx;U©^3(c«fc-> 
-cfc^JSKa^b-rs. c©ffr£-fe>-!m. h;ux> 

mm b x vamw&fr ~> fc. 

[0 0 2 5 ] £7t. WOO 0/0 0 8 0 8n<DWfflgR 40 

o*a®cc ^^©^^ttj-r s -fe >-y?ijtcot,i-c 

E«3ftrc»S. C4a6©-te>-y?'jii. WROHQc^fl 
)?R©^>-y-«:j;f3^Stiri^. CCT, Hz>U-«, 

c^ci^^ sfc. y#> F^t*, &mwMm 

it (polyhomofunctionalized) Xtt^SS'S'Bfefb (poly 
heterofunctionalized) § tlX^X fc«fcl>. 



2002-228616 

8 

[0 02 6] {AH ! t#l¥»2 7 8 30 5 1 #tc«, 

$6Jcsij©{b^-fe>i7-(co^riet£3nr^-s 0 c©<b 

^•fe>-y-«. <f>& < <t i> 1 ^©SfES 

^fflc^xawi^BKifi^-r * 1 1 d>& < i 1 

[0 0 2 7] Jb2Lfc<t?t >i«c J; or 

-X-^>$^14^©-te>-y-14tB©SStt*3t#-rS^ 
[0028] c ©£ 5 ftfi£5fe©^l»«:«*r 

[0 02 9] 

fc&K:. *^Bjtc^S{b^-fe>i7-«. Sffii. ±iB«ffi 

±«c3gja 3 titcmttf-m t , Jit &mj-m<D®mmi<D 
w&T^mfcm^-c % z>'ptz < t & 2 -?© y > * 

-i-s. hi. ^^?*DjiS»W(cM^'r-SA:*©*S^ 
•J > * -^f-K J; -o r tBBlitS-^ S titcWStl-iC^ O^fiX 

[0 0 3 0 ] coct^fc-fb^-fev-y-B, y>*-^f© 
[0 03 1 ] S/c iiBLfcaW'feaiErifca&K:. * 

52 i©^rn?&>i3Hiatt©fb*-fe>-!f*<wr^b* 
•fe>^©fPS*^r**or, Sfi^l±(cM^l^sw 

tailLhK:WK^JB*li«Si±*ISi. iSafttt^-H 
±iC 2 -Sftgtt^ 0 < Uttt ^14© »J > * - 53^**S 3 
■sr. Ste , ;>*-»T- ; &^^^^3li2.I^<?:, 
3 6K±lsae^)l^itS3-l±. *ti*JbE';>*-» 
WJ:0Jll©tOji&fi«l^31i5Iii. ^W^c 
6 ft -2. * tliEM^I i Jbi a y > * -ft+t * 

jsstcitss-esxsi^w-rsct^mfrife© 
[0032] c©ct 5 wfc^*>-y©f^«*ffi-c». s 

[0 03 3] ±J£l/ft:aW*JiRfcJ-4fcab{C, * 



9 

«wtc«4*«*«aj*ffi«. n*minmm>m2 1© 

[0 034] C C-C, ±IB«ffiH$t4©gEfttt. 

[0 035] C©± 5 tttftft=»m*ffiT«. *!6B^tC# 

[0 036] 

[fSBJ3©HJt©Jfc<?g] feTF, *»9B*3MOfcftfl«Itt 

S. c©*Jfe©7fc*JB. y>*-»?-*^o-cff3e©tt 
^fctBEfctt^r s c t tc a o r ®r_bc»«3 n/ca 

[0 037] C CC. M^B, <J>& < i *> 1 &5E&fll 
©SbMaS^O. 4nmMI!tl0 0nmT^l^© 

[0038] ee*. ^«ttJ©3^^i^r*saispo 
f&a-c* *«&•?©*& h r. a»ia*© i &x3ntt#* 

■c**^*/— MS&wau&ivci**. *#est£©jBMrt? 

B, Cft6©ffift£MI#te>?©ft*fc|Rl,-CJiil,»$ 

-T£. fcfc. £©»IM^fE8W8«:-x»Ttt. 
^iKKiBigsn-cfcr). a»KBj:<a6*irc»**> 

©T?*-5. 

[0039] c©$&sKt^B. y>*-^f-(c<toffis*s 
<ifc2oo';>*-a-y ccr. y> 

n, ^-x^-f >©^bjk if-^©^?)^. ssuBmB 



5) #gi2002-228616 

10 

«rr*h i tcj^r. a*. 0i tt»«-T-i©aw 
io©aj?3.i-9 h%w-"r-s*>©t?*5. c©stR3.- 

[004 1 ] y 1 0©Sfe**B«c«fcfe1tfi£* 

01(A) kt^t. y i o b, shhhmi i 

io ?H2iJElSh4. y >#-#t-i ob. c©y> 

&f&tz. m i (A) tcsvry i o 

B. 2tfi£14"C&.&, > 

[0042] 2t«gtttcpse»^. ^frt&tt© 

C©<fc^&^W#&1£©y>#-#T- 1 0©— #IS:H 

i (B) ic^-r. ii (b) ct^K. y>#-# 

T10©^fMl IB. »(S13&SU. C©#ift. 
20 1 3©^{c4>y>*^^9 h 1 2-^SiS$tlX^ 
S. CCt?. fl^HHMIl IB. 'J>*-a-?H2 
£fI5^U/c2o©Mi^3 0 n©flk6>5k4ft£8|!£' 

r^tftT- 3 o ©Sffltcis^-r 4 c i*5t?# &fc#>. »Sr 

*3 0£©t&^#3ftHttfe©£&S. ffl»©»t& 

-?-3 otm^-rzc i*?-c^-sfc©. >j>*-*fio 

[0043] $fc, y h 1 2 », TfiiSSft: 

C©«£. HI (C) K^ti^K. ^H»tt«l-1© 
^©^Sitctt. y>*-a.-i» h 1 2*iffiS3n-r. 
JB 1 ^ (dahqlinq) ^1 4*5jf^3tlS. Sfc, ^T© 
MO*©C!)>*-ai7 h 1 2A515§Sn-5>^» 
&< , %&^3 0 4*fi-&l/Ttv^t^SgS»i|Sl 5^fiS 

[0 044] ^t^r. Jhaifci^-v h^*^*fc 

y>*-^-i ov&t&mi&ic-o^xmz (a) ~ 

(D) im^X&m-fZo CCT, StRa^-y h 1 6 

40 «. ±aifcj;^(c. *i<*^4 o tmmicifcMftm 
tz>n.=-y hr* 1 ), AQv:%\ J xsmmx.m 

&gb< BiBfe-T*. oJO, SIR^-f h 1 6 
^7-40<fc©ratTB. *W*i^*^f£L.&l>Ci*5»* 

[0 04 5 ] ^^4 0 A^iliRa^- 9 H 6 <fc^#S 
^bl/T0*l>. {t*H2>-9"«. lIW*tt^4 0 
so j£«,»JWBtt*»Sfc»«:. jgR3.-? h 1 6tcMLr^ 



(7) 



11 



[0 04 6 ] 02 (A) *CB, imt««l IB, ilS? 

r^s B — 02 (B) - (D) -cb, s&ocaBia. 

tR^* h 1 B£«Bfci~? H7itt, mrik^-v b 

i 8*^ursa»sns. 

[0 04 7 ] »;>#-#^i ortojajR^.^!? h 1 6S 10 
2(B) tcSVT «£ 5 &C % lJ|^:x~ v b 1 7 

«i' ltcsa^iitpcifcnltB'r**. 02 

(D) te7frr<fc5te, MS:*-* h 1 7*fl^-PHSflU 

1 1 9 ^Cffl^iAtPC t fenJSET?*5. 

[0 04 8 ] CCt, *jafeC03gS8CC*jW4U>*-^ 
^1 0©«fcS««E©— «*H3 (A) teSVT. S3 

(A) &t75"3~J: «J>*-^F10tt, 2o©M 20 

2 , ac;aw©«M*» : F-4 o iafiwwccfflsif^ffl'rste 

2^CD 1 oCD31JR^ ^ b 1 6H«o CCD2o(D ! ;> 

^JL^ y M 2B, fH-WmS. 1 1 ©WlKfttti 

t«gST£> 0 , Jg^^— 3 h 2 0 fcfr LTMJR^ * h 

1 6 tmmzti-a,>z> 0 

[0 0 4 9] C0I3 (A) tCttJfcrZV^tr-frf-l 
0<DM&m*M3 (B) fc^To CCT\ y>*7-;x^ 
?H2B, ?*-)l>m-e&*). MxtfAu, Ag, P 
t^COa^^Rafi^, CdSe, CdTdfOi 30 

[00 5 0]^fc Wai,HBIt l 2R7S>I 

-^>h#2*AS*lS. £e>K:> CCDT5>SB, 

a~vbl 6KJ:n«, «t*WfS«»*^4 0, # 

[0 0 5 1 ]**:* ?*-;«i7 5>ii*te^t5 
g^t~>*h2 0B, -CH 2 -CH Z -<D7^^> 40 

[0 0 5 2] ?Wc, 1 o(Dil!RJL^ * M 6 *fttf U > 

o<DWk&mi3L*m4 (a) oc^t 0 ccr\ 

SIR:*-* b 1 6B, _B£L/c0 3 (A) (D«BS<b«S 

[0053] c©0 4 (A) rc#j£T£y>#~j3^Pi 

0©*ftW*. 114 (B) tc5*-T. CCt, iliR^^ 

h 1 6B, t Fn*^*CCJ:oTJBflEStin»ite 

56, **»^€rJ&SE , r*sef4S:W'rS«ift^4 0«: 50 



2002-2 28616 
12 

&UT3IiR14£^ir o 0 3 (B) <LB*tMft 

C>. 

[0 0 5 4] *fc, 04 (B) tefcl>T$HHMS«l 1 

»/^>?u>ar»o, u>#-;x-^ h l 2t?*>& 

[0 0 5 5] SSlvC, 2o(7>3MiR^i^ ? h 1 6 

05 (A) tC^To 05 (A) tCTn-Ti^CC, U>*7- 
v b 1 2B, «3K^^ h 2 0 4^t'J>*-» 

[0 05 6] C(D15 (A) 0CStJ&i"4y>*-»^ 1 
O0W$i^, H5 (B) CC^-T. 1«\ 
(-CCH, )« -) X'UmZtiXte*). MtR 

ho Ltc^^X, Z<D&Bl3*~y b 1 6k:i:ntf, ffitt 

[0 05 7] ^/c v 05(B) ^Cfel^r, h 
1 eo^^^-^KSRJSR^tt, ««^-^ h 2 0 ibt 

(-ch, -) ^uv>*-j. 
h i 2fcsisnw^ 0 

[0 05 8]il^ ±SE(0«3S*J£SUft:y>*-» 
^ 1 OOD«fci:«fiK«r06 (A) 06 (A) ^ 

t<fc5CC, lS^^H7ti, 2-o<DStR^-*M 

tt, fg^^-f h 1 8 4^Ltittii? h 1 7 

[0 0 5 9] CCD0 6 (A) KlStjSU/ciy >*7-#^ 1 

ooa#W^, 06 (B) ^*to ccr, ius^^ 

$)^> 0 C©Mai^H7 (=N-)B, ^»cc«C^ 

^ot, ccomm^y b i 7ocj:n«. siitft*, 
tt. 2, 6-B8St:»;^>iS«:^uri*s B 

[0 0 6 0 ] 06 (B) 0C*5l^r, MiR^^-y b 1 6^r 

m^^-v bl 8«, jBJR^-y h 1 6(Dffl 
h 1 7*Wb-Cl>5. cntCcfcD. 

h 1 2B, h 2 0-C££-CH 2 ~C 

[0 0 6 1 ] ^ul^T . 4^©1S^- ^ b 1 7 i)*tp£:<D 

i^sk^v b i 8«:«K?nt:^4 v 

^^0 7 (A) ^^-To £?c. CCD07 (A) KI»56 
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LfcU 1 0<DMk#mZ> 17 (B) tC^To 
[0 0 6 2] CCr, Ml (B) tC7KT<£5K:, Jim^i 
-yH8tt, «»^>tf>«r*»3. iSJR^-^ b 1 

6tw^ m 7t*ssfis*4. a«js©i. 4 

o©7^ K**5»-&S*lT^i. aHfj£<D2. 3 

-fifc&tfS. 6 -ffic« 4 b 17 4MtS 

[0 0 6 3] ^Or, <b*WCC»ft4*(Cj:ot:»JiR3 

* 1 0 ©*fc&3»J**ia 8 (A) teijVr. H-8 (A) tCTjk 

jU?^^ h 1 6aMl 6 b *fc, y># 

1 0 fg^^ ^ H 8 ill^^ v h 1 7 <h 

[0 0 6 4] CCDI38 (A) K»ftlyft:y>*-^F1 
0©Aflc«*, i8 (B) ec^r. 08 (B) CCtSTJ: 

[0 0 6 5] cfc 9»b < at3SO*iMB», 1 -5<D-( 
VP^»(lle)^? hRtf lo<DTJl/=F—> 

*7*^F^) *««T*C£fcJ:^rSOfc*^3hr 

h 1 6 a«5nSo 

[0 0 6 6] T )\s^~^Oft)V#ZsMW&s 3 6>457 

^ F»ccsaft3Jhra«<Da»?3.^^ b i 6 a«&*u 

SMar. ? f20ar*SCH 2 -CH 2 - 7 ^ > 

§tiros„ 

[0 0 67] Sffc, >fVOY^>07 5>Itt, 3 6>& 
ST 5 FStcSEftSnrgKWBSla- 'i» H 6 a 
U 8(l<D««S^-y h 2 0 a-C*5-CH a -CH 2 - 

enros,, c(D^f©*«tt, 02 
i-yH 2r*S*:*-;US#I2gStiro£o 
[0 0 6 8] >fVO>fi/>(Dag«im fg^^ ^ 

M 8*jfcj«or:bO, cWc^«7;i/tiHi^ 
UrSK^!? F 1 7*J&SUTO*. CCOmm^y 

b i 7tc<toszn*»#*«2»A3n, ^^4 o tmvi 



8) «M 2 0-0 2 - 2 2 8 6 1 6 
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[0 0 6 9] 7;^>^SIt S^ftSS^-y h 

? F 1 6 b frtcfcftfcE, T~*>*b< l*T~*>& 
T-v?>S«, F 1 7 br*5-(CH, ) 3 

-7 ^ > F &o*y ;u^^>cd a&mm*%ft l>r y 

[0 07 0]^t, 4o<DU >tf-3-~y b 1 2RV 

6oco®c?^.^-^ f i 6£W*rs y>*7-$H=-i o« 
^ttiB9 (A) fciST. M9 (A) 
•;>*-^F10B, ^WttfltJfifcWLroS. 
[0 07 1 ] CCDS 9 (A) KSfiSUfcU 
OCDMz&M*. H9 (B) CC^*T. 0 9(B) te^KTi: 
5&t, y >^7-^H L l £^^>x-7^ 
(1 8-*^>-8) «jg£S*irte9 v 
h 1 6rabS 6 ocDx-f-;!/ (-0-) 3-— * Frt^JI 

20 -f*>, ^cc^ycrA^+^tfflSf^rsji^cca^j 

Kffi«3tiroS. tt*5, gi^^2 0at*5x 
* U cfc o tx - ^i/BBRJK^ #*BSl«:tt^ 3 nt 

[0 0 7 2] CCD^^ l >>x--r;b#^i, g§^*~ 
h 2 0bt*54o©y?l/>a-? hkliotl}^ 
ftrte9. ^U>:x~? F«. «J>^^»;hl2 
r*s**~Jb*{clgttSftrt>s. »yx-f;l/ 

©MiiaaLT, mo^wk^v bs -c 

OO-, -(NH-CH 2 -CH 2 -NH)-, ~CN = 
30 CH-CH = N)-, -(S-CH 2 ~CH 2 -CH 2 - 
S)-; -(N = CH-CH = N-CH = CH-N) = , 
-N(CH 2 COO-) 2 , ^^^>x-r;l/, ^y^r* 

NH 3 , CO, O z , NO x , SO, m<Dim<Dla&<D 
mi*-* b 1 6tUt*«tiCi#r*S.- 
[0 07 3] CCr, ±iSLfcH37bMH9t?«, y> 
^^^z.^^ h 1 2tt, 4tf^-iH^o/c^ v Cti 
40 CCE5E3ti&l^C<btt4afilr»Si o^D, y>*-3. 

•^cD^ST-3 OKUg^S^SCiCC^or^ne^rfBa 

SS^cir^Sfc^ g-y>^-^i o«, 5i>tt 

r, cti6». ra—o-Bteat?* or *><*:<, st^a 
&£WtESr£>orfcja>o 

[0074] «HB«:M^T«tt36«^tr S Cift<« 

+^^S^tt^Wbri^*s^^>So c<Dtc&>, y> 

so ^-^^ h 1 2«; ss*i^3 ocD^ffi^amcM^-r 



(9) 
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M2<hLTtt. -SR. -SSR, -SO, R. -O 
SO, R. -NR 2 . -NHC(NH)-NH, . — N 
C. -PR, . -PCO)Ri . -PO, R, . -OPO 
, R 2 . -OH. -COOR. -C(0)H. CCO)NR 
2 . -S i (OR), , -C(S)SH, J3tXfCinh<D-{jr 

[0 07 5] CCt. RB. HXB*^0<«#^S 
R##5ldSffli*r*S»£> t©R 
«. SStta-* f2 0. 1 1©SP#. Xtt» 10 

[0 07 6] >;>2/-.i-? H 2©3£. >J^ft—ft 
-?1 OteS-^T^fc^ST-Wi. 

-C. >ft>i-?h?;i«t5Cifc-CtS. U 20 

>#-j.~s> h i 2«. y;t>^u>&K«#&.t?c£& 

[0 07 7] _Bfct/fcH3 71MH9'Ctt. 
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4 o t©ra©is3iam^#i^^ft&*Bsms 
[0 07 8] sjr^? v i 6«. si^nr 

t,vc&cfc<. jR&F-JL-? hT£>-?T $?c. * 

®tt©ii5ti«^<&^*>©-C*o'rfeJ;t^ 0 teffcfl^?- 
4 0 ijlJRi- h 1 6 i©P^©fIHfPffl». 0«*fcf. 

2o©wmsr^. m^mtmm^m. 20011^0© 

[0 07 9] &/c. B^^/TMSST-fflSroBte 
* K) . BW©*l#^f-4 0 <b31S?i- v h 1 6 i ©Bite 

©J^SS©ffifflrt-e«. ^£ft7r^B?i£^ttf3«tt© 
H5^^-, h 1 6£UT^JB£tx 

[0 0 8 0] — 0(i It. SSa^ » h . 5?XffiT^-- y 

[0 08 1 ] 
[SU ] 



1) 



II) 



(Mg z+ , Ca 2+ , Pb 2+ 

(Mn 2 *, Co 2+ . Fe 2+/3+ , Cu 2 \ Ag\ Zn 2+ . 

Cd 2+ , Hg 2+ , Cr 5 * $?) 
(Ce 3+ , Eu 3+ m) 

(-NR 3 + , -(NF2T-, -NHCCNH^z*-) 

(-S-, -o-, -c(o)o-, -SOS - . -OSO3-, -PO3 2 -, 
-OPOj 2 ", -(OPOO"), -0(P02)0 3 Z - -C S H 4 -) 



(-CR ? X, -CRX 2 , -CX 3 , =CRX, -NR 2 , ~(NR)-, -(N=CR)-, -NO* -SR, 
-(CR 2 -S>-, =(CR-SK -(SO)-, -(SO2)-. -0<S0 2 )0-, -SO3R. 
-OR, -(CR 2 -0)-, KCR-O)-, -<C(0))-, -C(0)R, -C(0)OR, -C(0)NR 2 , 
-(C(O)NR)-. -(NRC(O)NR)-, -(NRC(O)NRNRK -(NRC(S)NR)-, 
-(NRC(S)NRNR)-, (C(O)NRNR)-, -(S0 2 NR)-, -«S0 2 NRNR)-, 
-(SO 2 NRNR0(O)K -(NRC(O)NRNRC(O))-, -(NRC(S)NRNRC(O))-. 
-NRC(NR)(NR2), -(PO3NR)-, -(P0 3 NRNR)- T -(PO3NRNRCO)-, 
-(C(O)O) 1 , -CN, -NCO, -NC, -PR ? , -(PR)-, -(POR3), -(POR)-, 
-OPO(OR) 2 , -(OPOORO)-, -(OSiR 2 0)- W) 



III) 



(-C 6 R 3 , -(C 5 R))- ) 

(-c=c-c=c- m) 
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[0 0 8 2 ] CCt, ilttW, RB, HXW3I38 



(10) 2002-228616 

18 

> % hU 7*^.1/ XH*M.tf-C = C-C = C- 



[0 0 8 4] BS?:x~ yH6 B, KTK^T.*-* h 
**6«R?h&c:43WJff*L^. a*. x«. 

[0 0 8 5] 

[fb3] 



x x 

-C- t -CX 2 --CX 3 ,-C-.-N- ( -N-(p- l -N«N- > -N02. 
-N(Q)-»-S -,- S - S- -S(Q) - SO*- - S0 3 ~, -OSO3-, -o- f 



-c(o) - , - c(o)o - c(o)s-, -c(o)n(, >nc(o)n<, >n-c(o)o-, 
o 

>-C-N-N<, >N-C(S)-N<, )N-C(S)-lNl-N<,-C(0)-N-N<. 
-S0 2 N< ) -SO2-N-NC-SO 2 -N-N-C(0)-,>N-C(0)--N-N-C(O)-- t 



I t 
N 



A/ N-N< 



)n-c(s)-n-n-c(o)-,)n-cC n / ) p(o)< 0 ^,-ko)< o> _ 



o 
II 



-P<0)<£_7 ° ,-CN-SCN - -NCO.-NC f -P<.-P(0)C-0-P<°_ 1 

-o-p(o)<°~,-o-si-o 



[0 0 8 6 ] CC"C, WAtt -OH v -CN^CDlffi 
CDSB, ! J 9^- 1 0 O^HtttM 1 1 XB#i&k: 

[0 0 8 7 ] Sfc, WLB-S-, -S-S-. -O 
[0 0 8 8] «Rjl- ^M6 14. h >{tX 

tictms. *©bl net*, a® 

[0 08 9] 3 «IXtt*hJ^©«»*WT&aRA- 
sr M 8 B. 1 ftOMXBV 9^ 

nm. i o fflcoKjRja-T-swr y -;m*s-«(ci3« 

"4. *UT, cnecDSlt l«ao e 2fli<oaiR|««: 



30 [0090] jiau/tscDa^feprtB-eis. 

£/t, SJR^^ F 1 6B, «BR«Ht©— W»*«ST 

ictfet?*s. ctD<t5ttS«, «*tfKys», tf 

[0 09 1 ] tC^-C, h 1 6 OlMWt 

mcj;-,r, «ttJT'5«#» J f4 0©«jiSOTb* 

b*^t*W&. MiR^y F 1 

40 bb, mw-wwffls^fflXBWflf-aa^fflSf^ffl^ 

JMfcffKCB, jliR^-^ M6B, T~*>:a»=.* FR 

- [0 0 9 2] £/c, t£f*#^H-f *>r*S*&tCB, 
W?.*-* M 6B, 2SSffittiK.tt*lEttltO 
f ir - y *f > f t u r \tm * £ ^ ~ * F r * S C t ifi 

[0 09 3] i«©^i L 4 0^r^t>^Kiir 

so < 4 «> r^?t>^ »v hav/XB^RS^^- 9 
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4>& < 4 1 o© F i~- 'J *f > F fC <fc "? y ^-^H 1 1 
0fc*S^-£#M#5 L :*> : &^trC4fe-C#£. 

a»?jL--» h i eta. ^K^*>**s-&-r4fcfto2fli 

SttttX»^ffilBtttt <* U- Fte) y F£#*?t 
i*iJ(KST*-5. £JS:*7?-:*->£^t?®JR^-5> F 1 6 
(*, T-^^tftftiOfflEfPfflSSIiftriteAKtfKW 
ffl&fctf-CBft^. =FU- Mb£JS-f 0d£&fH 
2 S. N H s > CO, 0 2 . NO, v SO, m<DM#t 
§t<t@Sf / PSTS©-C, C©<fc5&£U$K:JSUfc-fe>1f 10 
©jIM£©&{ btcS tea U T t, > -5. . 

[0094] r fc*>%**JR 

> f . acf/xiasa^/wffffisfpffi^w 

[0 09 5] gfc. B «©*«*$*?■ 4 0 
;?H6li, 7j<5S£§S4 urftfflt?* Sd>& < 4 £ 
BWOtMfeSJ^ 0 #*SHt£*»J#rSfca&©;toR* 
«#Si UXitm-C t Sd>& < 4 4> 1 o©:z- F £^ 

[0 0 96] @TO^40*i, 

-C*SC4j&J»$H,>. 
[0 0 97] fcfe. ±i£©W4|5l#K:. JRBJ4l,T. * 30 

h * y i o td$M-r s^u < ««*i&tnc 

«, -etx6©J---7 1-4, Mitf-CRi -. =CR- 
^KO/hSJi^a.- 7 F20 4ffi^to-&SjiJS*5*S. 

[0 098] WjUf^a^^tfatRa-* F 

1 6©— g&-C£> -f*>«. 4>&<4&l-o©F 

L.fc* i «:^ufcjffioj!p©tr^tt^- -7 f . m« 40 

-S-. -O-, -NR. = N-3£tt. Jg^-^h 
[0 099] Sfc. ±asi/fcH6 7bSBI8-rtt. NBa 

- » n 7 -t ur^tgrsmtetti- » h Rummy- 
's h<om^Vtcifi. C©WC|^£ft&t,>C4tt#Jii& 

■c**. ura?:*-? f i 7©— wmttm&z. 

, M 6 4*M*fl^?-4 0 4©fffl©ffiSftfB£W 

»^4 0iy>*-^i 0 4©ra«c3 6^4ffls:^ so 
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5. 

[0100] WciiioT, «a;> F 1 7 t*. 
fcgt 1 K^-Til^- v F 1 6 41^ Dmfgtia- 2, FX 
t3«Jia- ? F KJ: ot#fiW*C 4 

[0101] ISSE:*- 9 F 1 7 5*. lftfl53^f-4 0 4tIS 

1 7 4tftft^4 0 4©|Hfc:B. ^«*S^tfJttS^fe . 

[0102] fcte. F 1 7 31tR^L 

F 1 6Si'3S< ^C<-Cfej:li <> £<Dtctb, TJl-^JV 

•5. Sfc. ^-©iS^, BfflE3.r.„ H 7tt. 175M1 0 

[0103] 36tc. iS^» H 71*. ziftWiS* 
K^An-5>C4-C^M^Sm ; &ff 5Ci*st*5. W^. 
tf, *«{C^3 ft*ftflc^?-4 0 , F 1 6 4 

ffiEfBSS-tt&jte. BBSJt.i» F 1 71*. *SWV»* 
«SIS(Cj:-,-rAL«:KW : &^A-rSC43t)5-C#S 0 

< ttttfrOS^I^F^tf 6*1. v F 1 6© 

§jr*-&J*^K« v CCDSSa-? F 1 7<DlMZ&/b 
$<-r^*. XttSJR^-^ F 1 6 41^^-i' F 1 7 

[0104] IS^rL^ 7 F 1 7 0 4tIS 

fflT'S fc»© 'J > * 10©*2 ©fflEfPffl3B& 

*?gfiW*. CCt, M($^4 04y>*-^10 

t©w©tasfffflB, ^4 uraiRai^ f 1 er-ec 

b^L. ^-©aiGltCfc^-C, Fl 7». 

1ft#^f-'4 0 4©tlS{1Pffl ; S:ISSt-^'&tgt4^- ? FX 

ttMBftai^ F tb-r«fifi-rsc 436J-c*s. c©fc 
jt>. y lot*, mi ©tB£fPfflSPfirc*SS 

IRa-^ F 1 6SC)c*2©fflSfPffli5IJtl'casa«fia- 
» F 1 7tfttHIU : Ctt(t^T-4 0 tffi5fPffl"C*SJ:5 
(C^ftt--5C4^f*bC^ 

[0105] StoflWiafM§K«fcSffc£aKRtt 
©PH^gi&JS^, ^T^^^S^©*^!®^* 
SriS^J.- 5>F17il/Tf 1 ©tiS^fflSP{4©3fiS«: 
SEM-rSC4*5-c§^ >() 

[0106] Sfc, ^tJnKJcs^WtiEfPffl^sfiJS&ti 

3\ iSa^y F 1 71*. 7K**S^^-Ct?,^< 
4fe lo©-gfg*X«^ny>lm^4-f SC4#-C£ 

[0107] ^/c. H^a^ v F 1 7 rtSja^&BBgfcW 
TStB^, HM^- Fl 7 i Ott7;H4iAtS 
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[0108] HSfcx- ? M 7 \Z % ^«C^«tt«JS« 
iotaStl-Jo «»^4 0ilBBaivH7i 

[0 1 1 0] Sfc. »o*©2«lteXtt3«r**4 

[0 111]**:, «(r^SI414ffllr>5Ci#tJp 

OflXtt57iS2 0fl©ft3iaR : f**T*. ctihom 

[0112] BW©«ftW4 0 te»T£ U ^—JH 1 
1 0 <DMtR%k*mB~? ZtrCte, V 1 0 <D#T- 

* 1 CDfflS^S»ffi (iltR^ v M 6) £»2 4>fflB: 
H 7) ££SUfc-HNcftj£S 

[0 113] ttfc, a»©*iacK/Xtt» 2 OffiSf^ 

[0 114] *7t, Jh»OfcH6 71MB8'T?tt. J^n^ 
»*?8&^C»S 0 CCt, JfiSfcui* h 1 8<D«fi6tt, il 

iR^^^ h i 6 tmm^v v 1 7 t&mtcmmu. 

~ v M 8 SHS^- sr h 1 7 ^ilJR^L^ v h 1.6 £ 

h 1 6Rtf«SEa-* h 1 7 ^PHlWCcSeST 

[0115] £/c, H8lt fifiXB^ft 

< £ fe^*s^tt?P'C*4«{fc*3R«*r * 4 C tiW 
*tA>. <fcQ#S0<«, tWfcx-* H8B, m 

^<Hlo«^^F, Xtt* Wift -<>^ 

?-:7#u>, rxu>, r>h^-fe 
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[0116] f&7j^t-? H8tt, S 

©•^ujgCT-tt, 06 (A) <Dffl-C7jkLtcJ:'?lc. «fR 

a-»n bro^/xhsw^- »H7t bxtus-r 

10 tr^i/-^ tryy>, b*^>, try sy 

> v tryjfs?> % -f>#V-;k -f>F-;k >fv-f> 
F-;k > F y> J >, ?£^t>> v y >, 7»j 
> s t/yy>-4H, y x^> ? >, r*ys». 

[0 1 1 7 ] *Jt. Jg^^x— ^ H8lt *feflrt«c 
ilJR^--^ h 1 6 isHSJL^. fH7 i«:fflSCcJ8 

[0 118]*fc, JgS^~ >H8lt 1 TbM 1 Offl 
[0 119]*fc» fg^x 9 hi 8 tt. 5Jill0ffl 

si 8ffl<z>«*jR-^*wrs5r#»a6'c*oTfej:i». 

30 <ttN, O, S£U<»S i Jg^^rt^Tkcfc^o 

[0120] ate, jai/fc»c*sir>r, ii>a< <fc*> i 

o©*JR||[-T-3&sH«W*XB»*S L/c 1 7bS6 ffloKSRIR 

[0121] ft*, v hi 7 S&fr^lScDib 

^»?tt*HK-r ^SJR^^ ^ b 1 6 CD 

[0122] *fc % b 1 7iCJ:n«. afctt-? 

[0 123] *fc, y >*-^^ h 1 2, SJR^x^ 
h 1 6WSS^^f h 1 7tt. g^^-x^ h 1 8^:^ 

^ T^^^u>SRc>vx«r^xu>srtf^*r 
so [0124] a±mw istm* <om&a- v v 



(13) 
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tft#ccj£i;r y >#-$w- 1 o *km-t & c i^-c* 
[0 12 5] y >^-^i o*i>< ofroaaa^r. 

So JHStcti. a-? F©ttHt3Wlo*lW-8Ci 
*J*S. WLfcf* JBSfci-? h 1 8 CD— SKS* BBS:*- 

>H7i urx»atR:x- jH64 urmi-rs c 

£<Dtc#>. 'J>^W10tt JffSKttl 0 075M 
200-Og/moK J:0»*U<«1 0 OTiMlO 0 
Og/mo K SfeSf$U<«l OOM6 0 0 g/m 
o 1 CD^fi^:W*r^c 

[0 127] i;fc, <fc^fe>im. F 1 8 

< 1 1> 1 o©3WilSiitx- ^ h##*#^Jl«SIW 20 

^ ^Ji J FX«M^jm^^M^r^3icc#<T^ f 
matt s«a*ja©*8Qrca s y > # -a* i o^w 

[0128] C Ct, fg^- » F 1 8<Z)3gflfi&te, 55 
£ s (X N. Si^o/c^rnEWJ;ot^«C 30 
[0129] flSMsV-frtt. SiR^L^*^ H 8# 

r$ FSr&D . ftm^.— * F l sds^ ^^u>iss.c>* 
/Xtt^fn^>i/>arft!), taS^L— ^ F 1 iffi 
Any>W, tFo+vl, 7^1, 1 

i 7SS6 a©«^^**r4r^#>i«r** u 

[0 13 0] «J>^^10tt, y>#-;z 

~* F 1 2<hlt, »tt^3 OCaffiKlS^bfc^*- 40 

6 fflCDKJRBK^-* S 7 rt/ * U >S^c £ o TiltR 
^^16 <b*S^r*C fc**C*S. 

[0131] $/c, y oii. 4>&< chfe i 

o(D7 5 vKSU< K7 5 ^BW»ft*fttoCi3Wf* 
< t i> 2 "0<D7 5 sWmi,< «T 5 /M»»S:S*, 

[0 13 2] mi*~y F 1 6*Wt5'J>*-»?l 50 



2002-228616 
24 

[0 13 3] U^-^lOtt, H— X.tt*tt48HI 

ft*** c taw-r* * i «±<dt s ywm&z^tez t 

[0134] itis % Stt*T 5 -/BWHSiB^ttiCi 

cc<to, ftww«©*i**«K^«tey>*-^ 

T\ J:»3ff*Ktt5KT"C*4 B 
[0 13 5]*f*U<B, HT^1-a7^l^ffl^ 
SCimS. ^y^> (Gly), T^~> (A I 
a) . ^y > (Va l ) , P-f S/>(Le uK -f VP 
-f-» (lie), ^=^~> (Me t ) , y'u y > 
(Pro) , 7 *^;l/T-7^> (Phe) , F'JVFV 
r>(Trp),-fey>(Ser), XUt^> (Th 
r ) , ^Xf>f> (Cys) % *nz/> (Tyr) v T 
Wy*fl<> (A s n) v $OU£r i> (Gin), 7^^ 
7^1(Asp), ^;^5>l(Glu), 
( l y s ) . T^"^> (Arg), t^^v> (H i 
s) cn^©7^i«, ^<fc<DtaSfPffl^5 

[0136] a-T 5 VK, t-, • • 

[0137] * /c, y >#-59^ i o 3&y>tt < £ «> i o 

[0 13 8] 0». S6«CT^>* 

[0139] $/c, y i/J7-fr^ i o «, 

[0140] cct, y>*— »?i o ifflsfpffl-rs 

^ft^4 OCDieg^CO^r. ilOM012?:ffl^ 
TtftBJT&o CCt\ y>*— ^F-l 0<D«JS», ^7 
(B) fCTSU/cfccOtC^jCU-Cl^. y>* -45^-1 0 
tt. fg^^^^ h 1 8^fb. cn«, liix, . X 
2 , X 3 , X 4 (CctotSft-C^S^ ^^U>?gCCj:0 
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#?:x^ ^hl6 -e*^2o(D7 ^ FS (ST 1 ©tSSfEffi * 

S) -c&£„ y >*-^f-i o<Dy>#-^~? h 1 2 

[0 1 4 1 ] HI 0 !>cm?<i:5fcs t Fa*S/;H4* 
T5tMP4 0i7^ KWfcftiSftfcy 1 
0 cd # ;l/ *K - i cd iht **IS^*s*JaE 3 ft Z . 

[0 14.2] Sfc, ill^ti:^, t Fp+^K 10 

[0143] ^t,>T v SJR:z~* h 1 7 (»2©tBSf^ 
«gp{4) <b«#^4 0iotBaf¥ffl«:o^r. Ill 3 
*fflir^»»cc»^-ri. hi 3 (a) cc^TctSfc. 

MS^y h 1 7*ff&£LT0>S^>^>lR©SffeSX 20 
W\ SKA- ? F 1 6 m 1 ©SEflpflMHfc) ^JMT-Z 

(A) 

o Xl 



12 002-2 28616 
26 

[0144] CCt, WS&a~v b 1 7r&£gf&SX 

[o 14 5 ] mm^^y b 1 7 3&sasttE«*«r5» 

£\ HI 3 (B) *c5WJ:5fc:* *^;WIiRte£f#&c 
[ 0 1 4 6 ] Sfc. IMX^^ 1 ©tBSftfflSBfiLrft 

01*. tf. KDtBS^fflSMftJce^Ufc^^n^^ 

[0147] ic^-c, <b^-fe>ifa>{t»ajWtt*ttR 

[0148] 
Ut4] 



c 

H 2 



x 2 




c 

H 2 



X4 



x 3 



(B) 



c 

H 2 



X, 



X4 



X2 




X 3 



o 

II 



c 

H 2 



[0 149] C*l6©U>*-fl^ASC/Btt, ^ttT- 
»&Ci#r**2o<&7 3 Fl§£ (-C(O)NH-) 

n^«f$5H-4 o t zs*-f& i o iomcDtasfp 



[0150] ';>^7-t9^ L ARa f B*^fip*r^cd?>tcffl 
^2^-r. 

[0151] 
[«2] 
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ft* 


XI 


XZ 


X3 


X4 




A 


H 


H 


H 


H 


DMAA-CH 


B 


CI 


H 


CI 


H 


DMAA-DCB 


B 


H 


H 


H 


H 


DMAA-B 


B 


CH 3 


H 


CH 3 


H 


DMAA-DMB 



[0 152] CCT?. DMAA-CHB, 1, .4 -is- Cd, P 2 . T i O z SO*ffe©S^Jl^{b^©^ 

(yjl'^hT-fehTS F) -f *n^*-fr>©Wlfc'C #, ^37/i^Mi3S?:^OCft6©W*4©ifS£- 

4>0, DMAA-DEBtt, 1. 4-i?-(y*#^"h 10 M) *fl6Wr*C 1 4>nJSg-C*S. 3UMtflktK?©*« 

T-fehT5F)-2. na^>-{f>©BSa;r& KiaSfcft, cn6CC^J^.li A s . Sb. A.l. 

-5. DMAA-Btt, 1. A-V- {sDVijy'Y B. P. In. LnXBIf#lfO F-^HSrStU 

T-fe h75 F) -^>Hz>©l5fre&9> DMAA-D rfe«i:C>„ 

MBB> 1, 4 -is- UMVhT-fehrs F) - [0 15 8] £Jg, *«MV/X(J«i»€i 

[0153] C*x6© >*-^F-*fflt»>r . fittfr?- 3 [ 0 1 5 9 ] Sfc. vaf©»«±w«*m*> 

[0 15 4] CCT, #JS. 6ttTttffl«Citm. 

snswtt-f-soi*. 2-3©atts««B*firrs. wi 20 [0 ieo]*f*L/<». •ffc^-fe>i» , B. -fb^ssassi 

&&7^tCft&%Ztfr%^&ft+>km^Z>Zttfift [0 1 6 1 ] -ec-C. «T-C«. _h^Lfc4S©';>* 

cticcto. mtastaieaia©^**^ (dmaa-ch. dmaa-deb. dmaa 

ft^iu-twrrse — mate. * -b. dmaa-dmb) «rfflt»"c^fcTfiis-fe>-9-*fP 

*»i»«ft©*lr»JS36Jfll6tiS. *fc» £•< Q-si-lsis**-* (NDT) «r2WI6tt©y 

■5ftje*»tt=6jj%L/. COSfcWStttt. *«tiBttmt 30 [0 1 62] *fc. ^>-3-f< >5^C<fc*). Ff 

©fflSfPffltcior^fc-T-S. i^*-*-;!/ (dt) H5£fl^*tfrF%«S*fl!-bK* 

[0 15 5]*'2K. 2WtettSU<l*^m «Stf*C&KJ:oTfl^*>tr£f1SKt>;fc. 

m& y >*-^*t6^*£fc«>©»'j>®R£ oxmm 1 0 1 6 3 ] kt. jMWSfcimwte-^-tBSB-r s. 

hU%* ~J V7-t"D&&mt i*5-C* -;b@SI^^^©2^©^«*5*£f't®Lft:. 

4. C©»&iP* » h 9- 9-CiZ x «tfrf-©Hfc£»* [0164] *&»{C. FffJUT 3 VBJ&ft^ifcfW- 

WO, CftKl<J:<3. JR1W*^©t*#^©tHK*sffiill tt. Leffe»Kj:2>*ia©^K:*'^^-C{ / PSSU/c (D.v. 

Stl-S. Leff, L.Brandi, 3. R. Heath, Langnuir. 1996, 12, 472 

[ o 1 5 6 ] c c-c. iwimmt LTmtL+mz&m 3) . 

■tZWX.. ffifrf-vmmteWZO 1 +#&aMttt 40 [ 0 l 6 5 ] *2 0 m 1 tC 1 6 0m ?©A 

^^.5CiT*5. l/o55ot, »tt, ilSti u C 1 a ZAtlTl&micMnvtcmmttt Lt, h;l/X 

?TJ55CiW$lU. t&©T-JR©^S^CiIl.fc#jl >2 0mlK6 3 8mg(Dfh7ti'W>*^A 
«. $f$L<«Au, Ag, Pt. Pd. Cu. Ni, ^Xl^A F^Atlfc^jS^JD^fc. ^Lr. *r«+B#fe 

Cr, Mo. Zr. NbSOT eA>P.UR3na„ * &lC$tft?2> 1 1 4>«C*tB^fe{C^-fb-r-5*-CjXJ$L/ 

MtffltiCifeT^i. [0 1 6 6] C©*l£jg?&K:. 1 1 7 8mg©Fm 

[0 15 7]$fc, (mil CdS, C 7 5 ><t F;Ux> 1 0 m 1 b*1$\XZ>t> *«Mf*J«fe 

dSe. CdTe, ZnO. ZnS. ZnSe. ZnT frfcffcefcgtftOfc. *©«. «fc < St#Ltt**e>. 
e, HgS, HgSe, HgTefCI I/VIfi *1 5m 1 KE 2 1 mg©Na BH, *Atit|fte«:^ 

Ga A s . InPfCI I I /V^Sgffc, PbS. 50 «Ufc*«*»I*. & i . ^©fetffi^K&^fetC^b 



29 

mu 3.$s-)i80mi*to%.. m&m&*- 1 8*C 

[0168] COWR^gjS*:*- -T a>J» (?LS0 . 4 5 
Mm) £m>T?itM-f 3 1 «TmVf*ffi&frb 
#f*U h;ux>i7. 5ml(cSMlfc„ c©?§ 
mtZttL-C. 1 ) i^-jK5-2 0m 1 ) %ffi)Xl 

u 2) yamm-v— imb#u 3) m^mm^^xm 

[0 169] COiMCLT. 4o©5 7^>a>4S 
-C C*i6*fb*H2>1f'©f¥RKffit»fc. TEM 
(Transverse ElectroMaqnetic) ^W©^*. ^SJtBH?- 

[0170] — Kf^l^^-Jl'EISi^^l&T- 
«. Brustecc^a^fflt^-C^L/fcCBrust et al . J.C 
hem . Soc . , Chem . Commun . 1994 , 801-802)„ 

[0171] MfctfttiCU. 7K2 Om 1 (C2 0 6mg©A 
uC 1 3 ^Ktit:mMicmnLtcmS.icMVX. h;ux 

>2 Om HC 8 4 0mg©f h^^i'^T^-^i. 

[0 1 7 2 ] C F;H>20mlMK 
Tri^l^;*— JU3 3m 1 W$g*Brt*g&#>6 

ssetcse^bofc. *©sl »t»«t<9B*ua*J6. *2 

Om 1 (C 2 5 7mg©NaBH* £A*n:8r7cK:l8§3U 
7c*g«£Jjn*. -5 4 . «ifi©awa ^ KSfeK^t U7c 

[0173] mmiftT-c-mm.ftutc&, 
fBu..x^-/-;i'4 om i**n^.. im^SMfc- 3 3*c 
©<£«j«-c 7 t^mfiH? ufc. 

[0 1 7 4] c©«^*iK4*-ra>jK (?LS0. 4 5 
urn) tm^xmMir&C tKJ;«5, *fffl^*^*>6 
»«U . r >Ux >^m 1 teSKi&JS? b tm«7 5f > 

JWit. s^««*-!ft»2«Ji«:«?¥L/fc. H*k:»2© 

ft«|K-»fiffl,. *3©7 7^>3>£#8tU 

3©7^d7Va>{C-Dti-r©TEM^-flf©ilSm. ^SSttS 
-T-O&JSri.TCifi&tt. fi3~6nmt*-5fc. 
[0175] ^c»r. c©#niattft-^ %a«Ji«:^83 

[0176] CCt, itfe-f-JIiltt. Leibowitz6©77^ 
(CfiEoT. — f§j£(C£iDJ15l&-f £C£&-C£-2> (Lei bow 
itz et al., Anal. Chan. 199 . 71, 5076-5083) „ L/^ 
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[0177] fMffllJi«:. fiSttH^ 0 t 'J 1 

o tcSBfiiSMbteJ^ffjjssft. cnicfcf), 

[0178] st^anojgJR-Ctt. «T©a ) ~e) ©X 
f ^K: <fc D . #«»CC»te*»WBJiE3 

a) ttK^W^a^bLra^Bitcyv^-j.-^ h 

b) frSB»bSn7fcS«3iia±«:1»tt^lB*i^8S« 
io 5. 

c ) ws^BiK: 2 sttitxtt^frtBtt y > * - 

i£«3t>: . 2-gfgttXtt^'etgtt 'J >*-#***tt? 

d) SfcttSfllitimi*****. *©JI*2-*&«fittX 
tt^WSgtt 1) > # - fl^f-K «fc D » 1 ©faS^Jl <!: *S£ 3 

[0179] C©<fc 5 JC»tt^-ifflS(S^-C** 
20 -^F-tcj:0. SI«KMtSCi-C, W3H4-©** 
iaRttlRli^RAH^Sr*^. C©#H«(c»f£ State 
fttfc^Ktt. SB57iS5 0 0n.mi*»K»<» 
flraBJST*c c©<fc5tt*tfr?Iltt. tb 

UStL&O. Z<Dtci£>, {bV-fe *M*1*©tJH*# 
[0180] «T. BiKftWT*. 5tr. 

30 cc j: o res $ n/c^e n-en 3 -ovmw.mmmM^-r & 

B K 7 - # 7 ^ISJi^ai&WM § C 
C-C> 9 5 n m©#JB#J&i&3 ftfc 5 n m 

©5 i ^>Jt#)lK:J: i 3lffiS;§n'ri^ 0 cti^otii 
gtt, (II Onm, T^Pi 10«m, t-t^ '^'18 0 
0 u mX?* & 5 0 ffl©$mKSg#> 6^4. $ 7c, SS± 

t-CWfc&ffifrt;. if77Xv^3 0W, 0. 5mb 
a r-aft4#BIJJBH0fc. 

[0181] h 5 m 1 cf'tC 3 - T 5 b';Uy 
40 h +i^~>^>5 0 u 1 ?:A*i7c^?gtc, 

7c®&*jft8tS-t8\ 6 0-C-C3 O^Htt^LTc. C©^ 
I{c < fch,.#7XS£(3: < TS^SKiottMSn 

[0182] ^a5E^?r-&Jl®fciim3-a:r{b 

[0183] ^«C. S^Sa-Cft^Ofcfg. 
50 'J>*-^KS?gSn7c. #L<«, a2(C7nl,7cT 
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5 FW»{fc"J>*-»*tSt*fc»^* JMRtt* 

><b DMF (hiCj;or©?n, DMF 5 m 1 t*HC 1 7i 

[oi84]-^ i. 9 -y^^^-^y 

U 1 6 0 a 1 * 2 - !^O^V-.)I/ 

«*U>*-flSR*«:5 5WB««a. DMF (X»2- 
[0185] *©tJL «BbfcK©JS«»s+»K:ia< tt 

>U-*fE»bfc. *#Wtett* Ff^U^:*~;l>B5e® 
&fl&-?4>mK£ 1 Ml. 7$/f^fcSI©lS«il± 

[0 18 7] J^OJ:5CCLrflF»Snteft*filaS{C 
ffc9ftjrtRtt©i«lttT Teflon « 

[0188] MS, KeithleyV-^aO^S2 3 6^ffl 
Cvt:— S©fiSi£»SS*ra£U Keithley2 0 0 2 

ft*, Hfe> If 0. lVi&5«fc , ){C, & 

■fe>1f<Z>«iftS:0. 3 5 0 m A CDfgffl fcligfp l> : 
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shit* o. o 3nmi 5 mwcd 



[ 0 1 8 9] *fWK»tt. mSSCD^/XgoE^Xx 
ACKalibriersystem MKL5/MK5 X«MK15/DDS-RL/MK5, U 
mvelttechnik MCZ GmbH, Obennorlen. Germany) &C J: 0 

s^s-sfc. cn^o^xfAit i5—5o°c0sa 

[0190] £/c, »o^©-7^7P-3> 

10 ttiir, ttfffiR&««u 0. 5-6 0 00pp 

H#;^£il(Nullgasarflage MD2000-25, Umwelt-techn 
(8*-7 0X!) £JBltfc. C07X7a-^n 

[0191] Sfc, ftffiKliim h^x>, 1 - 
7*tirts-)^ 7-fe r>*JBlr>fc. -feJl4*iK:*»**Hi 

[0 19 2] ^/c v f^F?f> 
;tfl(D7^7P-S2 l/m i nfcBBKU — SfcSo 

[0 19 3] 4z>^*3o<DS&Sig$^SWc2 4 0 0 
p pmv(7)?llr3 0 0»Hl«Lrf#^»^*%«T 

©i3Rt>n 4*c5vr. 

[0 19 4] 





SI 


S2 


S3 


S4 


S5 


S6 


@2400ppm v 


NDT 


DMAA-CH 


DMAA-DCB 


DMAA-B 


DMAA-DMB 


DT 




+0.65X 1 


+0.06* 2 


+0.52% 


+0.01* 


+0.32% 3 


+0.77% 1 


l—Zfv*/ — fl* 




+1.38% 2 


+0.63%* 


+0.76% 2 


+1.04K 3 


-0.24% 3 




-Q.03% 1 


+0.52% 2 


+0.47* 2 


+0.46* 2 


+0.34* 3 


-Q.04% 1 



1 m^n. ^Ttm-m^tz. 

3 litfftjfettfcJgl/Or*: 



[0195] ttte, ccdHB|-c», ASSKJttifcffitt^ 
[0 1 96] II 4CCtk3"J:Mc, 1, 9 - si~>ts* 

(ndt) r^K^n/c-fe>its 1 w\ 



[0197]*fc, Ff^^^V (DT)iM^ 

C<D-fe>1f-Cf#e>n/c^B. Won! tionRtf Snow (lo 

[0 1 9 8] CfttCftUT, 75 Ftt&fcy >*-^F- 
•CfHROfc-fe^S 2-S 4B\ S14*S*OT-fe b>, 
50 «Ftct: Fo*s/JMesit©i -7*u^y-;Kc*fLTSi* 
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*>#ya h >fktm<DT-b h >tc*tt&i&mt* mmx 

h r> tc. 114 te^c 3 titc «fc 5 &|3] t;Mtt©^ £ - > 
«, 60~2400ppmv ©^?SSfSffl-C^tiWK^ 

[0199] C C-C. V>Jj-ft*(DT 5 (-"Bfrgm*. 
fb^>^©#tt&C^i*i?£^;i6„ 115 (A) 
tt. 7 5 KWigft'^O^-^-T- (W«DMAA-C 
H) ■CfPSStxfc^-fe^if^mMWifelS^^^b-C 
fc*$ v la 1 5 iCte^X, ±|B]§©^:En». ?£«© 
&A£^U Tl6]#©^EPtt. t£»Sigl©i£A£^UT 
OS. 

[0 2 0 0] 1^15 (A) icm-TZ'jbc. l-y'a^y 

[020 i])t«ofc&, l, 9 -s-r^v?-*-)^ 
itmztitc-t^ys KDm&eiMzmi 5 (b> 

-f„ 015 (B) GC^-T^K. -{t^-te #fiTtc 

sex&^xi>. -fe>-!f s i iBitttcaaitctesbfc. 

[020 2] T 5 FW^b-fe>1>"Cme>tlS^il^lS 

^{bKJ: £&©-?*>&,, TiFWM'J^-^tt, 
#mtc y V> v F fc#*-e* S fo«6 . bW*» § 

[020 3] #±©»*fr&. -fb^gtnS©^b^W31tR 

citao, Rtf/Xtts&sx , ~x a *stffcs-es 

CttCfcO. g-fe>lJ- (S2-S5) ©M*IJfc«» ?B6 

[0204] ttf-T <!: Ltit?l?:St5<fc#«S 
S©— 1 etCTjVf. S5MS@6 Ofct. ^7Xlf 

SOT, ^ffif3££?I-?T(,>-5„ Sffi©y-F^8 0«C 
[0 20 5] fcLt*Wi OMtfr-k^W*. ^St#1£©^ 

t*8L esRovx«^fi©^{b© ciB^. 

[0 20 6] ft*. ffi&mDmWfmjfitfc&ft*Q>& 
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[0207] L>*>U aft^OiWSC**^** 
§-T£3!&©l UTS. y >*-« J F-©jR®T-*- 

©iM!R:3.~ y h KJ£-&f £ C £. (C J; 0 . S^W&tBSfP 

[0208] ttc. jftom&tvxiz. mmutc<)>ti 
-frm<DmLftm&ffittt(D&&TX'tf} i g2tiz> t 

20 ■S. 

[020 9] W«fl^M©**K£K<fc&ffiSf( £ J8tt. 

•SC i5& 3 7S§tX'Cl^ (s. Seketal., 3. Phys. Chem. 
B 2000, 104, 5399 - 5402) . 

[0210] fcw^&mtL+mtpicmkoxmvis-- 

30 [0211] M1R3-~ v v «, se.tcy>*-^f-rt-c 

[0212] _h»0fc<b£-fe>im. WittfjfcTaStaS 

40 [0 2 13] WdiS-jT, •fb^^-i'^-F J ? 3 {b^f^> 
<m«. -fb^FET) ^©^^«g©«fi£ 

{c. c©?amT-«i^pJffl-r^c<i:565-cts„ 

[0 2 14] $fc. C©<b^Z>i^!&KSiz>1f<tL< 
©^MittiS (SAW) $iax»*Sifti.«S!SXff 

(qcm) >mm-z&.nmm±<Dwmt oxm^b 
[0215] *fc. ffe*-fe>iN*, yt¥K>-y-tbxm 

50 XtttJaSL©aE{fciL/T«3ESti-S. Witt, 



(19) 
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iKDit^qm (uv/Bjm. aof/xi* i r) ifimtt 

[0 2 1 6 ] HMteWUtUXte. MMivi-fn^ 

[0217] C©<fc 5 fttt^-te >-tmi, t£ffc5H^5 
-£>. c©gf{bB. y >#-^#M4T©^4iigK:*f 
S{fHffl«C iot'J>* -^©^it a* ( X * JU V 

[0218] mt^m*. %•? 7 4 'm<Ditm&&&& 

[0 2 19] it^>^it. ^fifiCD^UC® 

[0220] timi-mi*. m«y hf7?si 20 

[02 2 1 ]**:. Jbi60fc=FffittSStt. 
ifi I C^fitafi2>ii**-rC^.S*§^ > WUiS i /S i 30 

[0 2 2 2] $/c. aH&fKfca»©*l#-fe>-!f-*iBB 
[ 0 2 2 3] * &. ft**>U"tt; 4>&< t 6 1 oCD'tS 

[02 24] C©«fc 9«j *»Wt*±Jfil/fcSH6©»» 

[0 2 2 5] 

{b^-fe>-?B. ±ia»«±fc»tK$tifca»4T- 

4> 1 o©ilJR3.--> hi^t^'J^-^Kiot 50 
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[0 22 6] C©«fc5&{fc3Mz>-*«, «J 

[0 22 7] *fc. *IB9!fc«4^l#'fe>-9-©f^R*ffi 
B. HUi8«l75S9*312 1 ©C»-J*h*l OTaK©{&£ 

mm±icm^m^m-f z>idbK.m&.*mmtt sis 

■ £±13'; >*-«-f-i*SS*cjHlseiTHi** 

r -s c t zmwt t r s &©-?* 5 . 
[0 2 2 8] c©J:5^-fb^-fe>-^©f^J*ffir-w l m 

^ffifCckorCPSSSn/cib^-fe^-y-B. SM*a^-*BW- 

[0229] *^(c#-2.^t*^m*ffi«. n« 

a 1 7b^l»^a2 1 ©t^-rti^ 1 «IHK©'fb^-fe>-9-* 

M»tcvo. #.m^a{cj;-,ra«[^)g©!feia^tt©^ 

[02 30] CCT, JJB«19H*&ffi>Krttt. g^s. 
[0 23 1 ] C©j; 5 tttft«ctftffl*ffi-rtt. 

*«sr 4 c <t tc a: -3 x . tft»cosa*ij[fjBai{ctftia § 
cianoiiMttcSHin 

[01] *nss©^stc*jw.s y >*-^f- 1 0 ©«i^ 

«fiS*tt*-r-5HT?*»J. 1510 (A) tt. "J>*-i- 

•? h^MS«:^-r'2>2a^&©y>*-»-? ; &^L'> 
ei (b> w. pmWk&cD') ^tj-m-zmh. mm 

(CM*. y>*-a-» h*s^PS-*&SCcffl*ji*n 

[E12] 3sjr^---> h«««r&<;>3t7-^?oKUi 

jRSrittWi-iia-C**). I3B (A) B. Wais b© 

1510 (B) B, ISH^ 
- s» h*s^3H»tSfll©«-iK©5SlSK:S«SftS y 
^^L. 1310(C) B. F^^F-#miI 

{ca*ji*n/cy>*-^^iy. iu0 (d) b. m 
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[S3] mvis*-ft*fc^>xffiw?i>m-c$>K>s 
m (a) y >#-^<Dit^^&£^u sua 

(b) stfE-riy^^-^oMft^i^T. 

[04] p»;>^7-^«:oiiTlftBj-r^0-c*o, 
0 (A) M\ y>#-^<D«l&«lifrfc^U 1*10 

(b) it, ^*4y>#~^©*#m*-r. 
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